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Outcomes of extracorporeal membrane

oxygenation support for patients with COVID-
19: A pooled analysis of 331 cases
Recently in this journal Chavez et al. [1] reviewed the current
state of COVID-19, they noted that the role of extracorporeal mem-
brane oxygenation (ECMO) was yet to established. Indeed, other
authors have gone so far as to issue caution on the use of ECMO at
all as a rescue therapy for severe acute, hypoxemic respiratory fail-
ure secondary to the coronavirus disease 2019 (COVID-19) [2]. An
early pooled analysis of 17 patients receiving ECMO for COVID-19
suggests a mortality rate of 94.1% [3]. Extracorporeal Life Support
Organisation (ELSO) members currently report 470 confirmed
COVID-19 positive ECMO runs; however, mortality is unclear with
many patients receiving ongoing therapy; and no hospitals close
to the epicentre of this crisis are ELSO members [4]. We set out to
determine the number of reported cases which ECMO support has
been utilised in the treatment of COVID-19 and the associated mor-
tality rate.

We undertook a systematic review of the major databases, medi-
cal grey literature, open registry databases and pre-published litera-
ture platforms from November 2019; see supplement for full
strategy and statistical analysis methods. Studies reporting on
ECMO support for COVID-19 patients and reporting mortality were
Fig. 1. Pooled prevalence of mortality for CO
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eligible for inclusion. Data was extracted and a pooled prevalence
of mortality with a 95% confidence interval was obtained by the ran-
dom effects model.

The search identified 219 papers, 86 full texts were reviewed and
63 were excluded. Exclusions were related to patients not receiving
ECMO or not relevant to COVID-19. Papers were examined for data
origin and extraction dates by two authors, disagreements were re-
solved by consensus. Nine studies were excluded due to potential
overlap (Table S1).

Ten studies and four registry databaseswere included, incorporating
331 cases (Table S1). Of these, 155 patients died. Overall, the pooled
prevalence of mortality in ECMO patients was 46% (95%CI = 34–59%,
Fig. 1). There was no asymmetry in the Doi plot (LFK index = −0.58,
Fig. 2).

Considering the mortality rate for critically ill patients receiv-
ing conventional treatments for COVID-19 is 59–71% [3,5], our re-
sults suggest that initial alarm about the outcomes of patients
receiving ECMO support may not have been warranted. Clinicians
need to balance hypothesised risks of worsening lymphopenia and
cytokine storm during ECMO against the potential survival benefit
in refractory hypoxemic respiratory failure. Some evidence sug-
gests that early ECMO support has a greater benefit than when
utilised after failing conventional measures [6]. We will watch
with interest as data from large multinational studies, such as
the ExtraCorporeal Membrane Oxygenation for 2019 novel Coro-
navirus Acute Respiratory Disease (ECMOCARD) study, become
available.
VID-19 patients managed with ECMO.
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Fig. 2.Doi plot of prevalence analysis formortality of COVID-19 patientsmanagedwith ECMO. A Luis Furuya-Kanamori (LFK) index b1.0 indicates no asymmetry, 1.0 to 2.0 indicatesminor
asymmetry and N2.0 indicates major asymmetry.
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Supplementary data to this article can be found online at https://doi.
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